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■ i^mi m^^^^^-'-mmm'f- (g-csf) ^^^g&sK^iit-^f 

•r^t>L^2|s:||^{±. jffi^^=in--$!]M^^ (G-CSF) =£:;t^^^ii LT^tf^ 
=^<^'Ci^ktwii«F$-ti^7'v:i6<^:^^5:J^#^-r* i><DXi>^o ^^^^^^^^ 

^c^^«*4^^ G-CSF *s^-r s ^tizxy). mmmz^mmM^'^'i^^^mm'^ 
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■CV^* (Hutcheson KA, Atkins BZ. Hueman m, Hopkins MB. Glower DD, Taylor DA. Tr 
ansplant. 9. 2000. 359-368) o ^l&^tl^V^T '^f ««f f J," £ ^ SSSSJ J 

^ ] 

^ibtLTV^/cTi^ (Romson. JL, Hook BG. Kunkel SL, Abrams GD. Schork MA. Lucchesi B 
R. Circulation 67(5). 1983. 1016-1023) . -^Wm^^-X\U G-CSF^r^^i^* 

^ffi55:V) 3&if*^lf*c:i:7&«r-i^o -B^flx-tf. ^Co^S^mtiG - C S F ^Sr^-^-T^ - 

J ^ 1° G - c s F ^mmm^t vx^tfM^x&mMKmi-^ ot?*;& » 

:*:%§giCfflV>-&G-CSFl4, X ^ ^£ G- C S FX i> M^^^^ ^ t^^X^ ^i)^. 

\i yQ-csFh%^m\zmz^m^mm^^^-r^i^<oxh^o G-csF<^a*{i# 
ffi i t i * L < \m^=^m.m^mz. x^nhfLfzG-csF » a 

<K^-a^x.j*tw J:>)#<btL*G-CSFl'{i> G-CSFtT^^ ®J@5^J*-|5] 

# ^> <^-t?. 5^^S5I^<^ G - C S F i: l^#<^«^fi*JtS^*^i- J ^ f^lli f 

o -Wlx-Jf. mm^Xtbfy^ki. SP^#M«J^^^^^ (Gotoh. T. et al. (1995) Gene 152 
. 271-275 ;Zoller. MJ. and Smith. M. (1983) Methods Enzymol. 100, 468-500 ; Kram 
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4 

er W. et al. (1984) Nucleic Acids Res. 12, 9441-9456 ; Kramer, W. and Fritz, H.J 
(1987) Methods Enzymol. 154, 350-367 ; Kunkel. T.A. (1985) Proc. Natl. Acad. Sc 
i USA 82 488-492 ; Kunkel (1988) Methods Enzymol. 85, 2763-2766) ^i:'=S:fflv>T 
" G-CSF<?5T5ymt'iSl:g5^*SAi-^-i:t^J^ G - C S F tmefi^Jt^R^* 

-ttr^^m (A. K L, M. F. P> W. Y. V) ^ ^7X147 5^^ (R. D. N, C 

E. Q. G^ H. K. s. T) . mmmmmi^ir^7^.^m (g. a. v. l, i. 
p) 7K.m^-^^ii^=£^^'^'5>7^ (s. T. Y) . mnm^f-^^Mm^^T^T^ 
(c. M) > ^ji^yt^ymwTs. h'^^nm^^^^r ^ (d^ e. q) . 
^m-^^mm^m-r^T^^m (r^ k> h) . ^#m^^iio0«:^i-^T^ym (h. 

F Y W) ^^lf;i>ii:>6-'t?^^ (3S?lR|*l«v^-rttt T 5 ^ ^0-:S:^^sBS:*T) o 

=S:ili#-r*ii:li-r'??t-*n'bti.-CV^S (Mark, D.F. et al., Proc. Natl. Acad. Sci. US 
A (1984) 81. 5662-5666 ; Zo 11 er, M.J. & Smith, M. Nucleic Acids Research (1982) 1 
0 6487-6500 ; Wang, A. etal.. Science 224, 1431-1433 ; Dalbadie-McFarland, G. et 
kl., Proc. Natl. Acad. Sci. USA (1982) 79. 6409-6413) o 

^'^^■^zr^v^i^m-r^^zii^ m^if. G-csF^m- K-ri»DNAt'ffe<o^5'>^-«i^ 

C S F 5fc if 4r^tf vl ^^t? i o 

^^.f --x^NAT.^'-^pmm (cHOffljia) ^ ci2 7». cosm. ^.^^n- 
■^mm. BHK«, m^mm. ^j:ifiz.M^^i'ib> m^oiomxmmL^mm^LfzG 

-CSF^j:i^^m^^^^tT!)^X^^o :^^mi>'i5\,^xm^^hti^G-CSFii. 3tfe^=-X 
^6<j#ifet^J:«9mi^*tfcG-CSF**«F* L<> iffifLifi^m (#tcCHOm) 
V^-CM^$ti,7^^G-CSF7&^$ft LV> m^i^^ #<2:^ 1 - 4 4 2 0 0 ^^"'^1 
- 5 3 9 5-^<&^. #liBa 6 2- 1 2 9 2 9 8-i-<2r^. #MBS 6 2 - 1 3 2 8 9 9-^<&# 
. J^UBS 62-236488 #MBB 64-85098 -^-2?^) o 

o S o 

[0 0 1 9 1 

mmM<DmtLXii. ^f-n/-b;vn-;^. 7HVv;^^-^8 0. n h*u^-yj^^)V-^}V 
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[0 0 2 1 1 L ,1 ^ 

[0 0 2 2] 

-tS^^JtU-cti^xi^^ ^N-7^^->^-«m-^^^K 

[0 0 2 4] 

^Cy'J7^ym^m~i-W^J>> (EDTA) . enU ^^m-f h U -i^A. pt^^U^M':^ 

L'fb^h'J'^A. i^'fb^'/'^^A. i^-fbi^JV^^-i^A. 'j:^m:^b V-J^A. 

( 0 0 2 G ] 
[0 0 2 7 ] 

0.1-500 ;^gAg/day> «f ^ L < til~50 g/5^day(^^*T'G - C S F ^r^^i"^ -^^^ 

[^M^?!1 1 ] 
[0 0 2 8] 



(1) 6 

8-1 0Mm<7>C 5 7BL/6 vi;;^ (CLE A. B^Js:) tc, 4X10 V line 

ar accelerator«rfflv»-C^5B:l:Oi&l*iSI (8 5 0 c G y) 

> hv-i7y?.i: L-Cfflv^/Co GFP h9>;^v^x-y ^'■^'i'^ (C5 7BL/6, 10~1 
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2mm) (Okabe et al.. (1997) FEBS. Utt. 407. 313-319) ^:feffil#^tF^#i 

[0 0 2 9] , ^ , 

-C, FACS Cal ibur (Becton Dickinson, San Jose. CA, USA) tffiv>t:^!i^=g: 

v^7&^ #flW^'i7Xom}i 9 7. 8%7&«GFPIif14t?abo/co 7^<!0#»(± K:f 
-S*OGFPI^1±^)l&=^^»<b-r'i>±-cm^^:|g«i:=5:'2>o ^^mmx-ii. -frilS^t^T' 

[0 0 3 0] 

F P ^-^t?* ^ ^ t ^ il'/Co 

10 0 3 11 

(2) ^C>^S^v':7;^lc^'t^ G-C S FS-^co^i* 

m:i:m7Kt'M L/camx. li h G - c s F (f^m^ im m ( i o o x« 3 o o a* g 

/kg/day) ^SrlBlil, I 0 QfM^mLr-^^ :^K&r^^Lti (G-CSFS# 
[0 0 3 2] 

G-CSFS4-S^ (3 0 0 ;/ g/k g) WMmm:i<:>^^r^^m (n=6 8) 

7t (1213) o Mmmo^^mit^ .c^^ffi^f^M6 o s-ei^e o%-e*oy^*«. g-cs 

[0 0 3 31 



'C^i5«Sf^iSim 6 0 B iE#-7-i/J^^r/t^^fi?.i^:5.tFG-C S F^-^S^«7)-7'>:^^co 

v^r. 1 5MB.zmmn}-y>:^r^-'^-^mx.fz-( ><-'J^^ > h 1 5 0 oSii-ife^ 

mmw (Philips Co., USA) im^^x. mmm't''^^- iu^-V't^^^^-) 't^ 
m^Mm<oMmmm^^':>t^o -7^:^^^ ^^^v (3 0mg/kg) j^T/^i^-^py ( 
6mg/kg) T?j»^u ^^^m.^mw^^t^o m^-^-(^mh-i-^j:ii^iZs MmMx-a 

v^^o itLfrrJtL. G-CSFig-^# (lOOyug/kg) ^^te5S*W@<^*£:^ 

[0 0 3 41 

'cWsf^me 0 Btc. *)-H^S^S.t;^G-CSF^#S^ (l O 0Xfi3 O O// g/k g 
) OM^-KM^J:^&gi|X^*»irt@ (LVESD) (LVEDD) 
^m^l^fz (n = 6 8) o tfz. I£3i5^^#» (EDV) RZ^im^m^m (ESV) =£: 
Teichholz?£(iJ: >)tt-^L/>:o (EF) JiT^lc J: 0 it# t^Co 

EF (%) = [ (EDV-ES V) /EDV] X 1 0 0 

[0 0 3 51 

{iliE#2 004-3109859 
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( i ) "SJin'^'f^S'i 

■7ry::^^^^^> (3 0mg/kg) RZf^'yy^^y (Smg/kg) TmmL. 'M 
]^«9WL. ^Lfi'tOCT^t^m (Miles Scientific. Naperville, IL. USA) 't'tCi'aaL 

10 0 3 6] 

( i i ) T"9*^^'fe 

'L-'^mmi^mk e o a . nm^i^xfG - c s fjs#§^ (3oo/.g/kg) <^'L.«2 

tcGFPfiitt#®«5&^#>!^mTHLTV^<2>ii:*^7i^$tL/c (117 (b) > *1I) o 

[0 0 3 8] 

( i i i ) ^fe^S^'fe 

BS-esm^^L, TRITC (DAKO. Japan) ^^2 ^iiii^t 1 1 K 4mm-( 
^:j.^~V\^fz (*-fe) o ^{iDAPI (Sigma Aldrich) X-^'^Vfz (W-fe) o 
[0 0 3 9] 

^;fe^jirix--if-^t^^ (LSM410; Carl Zeiss, Jena, (Jermany) -C^i^^affiS^tOiS^lr 
firoTt (0 8) o ^UMM^<Dm)iit. igia-7i^^->1^i^ (clone EA-53; Sigma Aldri 
ch. Saint Louis. MO. USA) ^^^-XPlk^LtZo 'mmm^^^ < Mni^HG 

F?m^mmii^t>'r:i>-i,zn^Lx\^^fz (a) o M?m<oum^xii. t>-r-A-KGFpm^ 
mm*mm^ii^<D^x^^fz (b) „ ^mzml. g-csfs^s^ (3oo^g/k 
g) ximmmz0'm<oGFvmikmmmm^f^tz (c) o K-^-v^j^tu-cLa c 

-Z h y > ^ ^ y ^ ^ (1 0~1 2 jltv : Jackson Laboratories. Bar Harbor. 

ME. USA) ^fflv^T (c) tmm<Dmm^nr>^ti,zx^. (c) ossmirc^tt^i^fe 
^mm^fzy)(ommmzM-r^GF?mnMm^'^tm^fzo ^^^mQ^ZTj^-ro g-c 

10 0 4 0] 

m Olw^ff-^tt^T^'^^tru^ (clone 1A4; Sigma Aldrich) =Srffiv^T^S^'fe=Sr 
fTo/c^m^r^-To #ilS5fe<DGFPI^ttm«<^^^^"^^^^^ ¥rt^mt-:9-'ft 
L T ;i i: lb * o o 

^^tc.^rt>&m'7-7!7-T'*S7*>e;V7'7:^ hH^ (vWF) irov^-c, tnlvWF 
(clone F8/86; DAKO) =^fflv^-C^&^^fe=Sr^To (13 1 1 ) o G F P i/iJ^f-^V^^v 
W F <?5 -> H t tLT v> S mm^mii> hiX. G F P liFli^fl&« rt^aJi&t^ i>»itLX 

JLi>'^li«-7i5'f-->'^#*ffli/^T, 'mmm^^^^^i^f^ (1112-1114) 
o ^1 zRxfmi 3Ti-hmhi!)>rj:x^i>z. GFTmi^mmzT^i-^ymiki^y-rj^^m 

tzo GFPm^mmizX^^ ^^;a:;^iK=t^>-3'C^^^*S^^tL^o H 1 4 l± 1 mr i: 
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10 0 4 3] 

'C^ss^s-f^wm SOB I'ls^ ^ tt/c g f p i& * . 'C^^aiia 

ML. G F p i^tt^MS ^-^ibfzo G F p m^mmmm t mm^m i . Mfisai^ 

OGFPI^'&,1ffl)!a<^»^*#tia t/io 8 0%iiiL±OjiiJ3at±$SM5^*UT^t9. itM 
flatti^Jfe-SM^Sr t-CV>7to ^tt^f^asatiCD 4 5^14> M a c - l^l^tit?* 

2 ] 

[0 0 4 4] 

GFP h9>';5^i^:t--;'i5'-7->y?.<J: f)#il=^«L, -1:;^ V- --CG F P ^^®^Sr 
^m^> c - k i t S c a.- 1 ^tt. 1 i n a g eiJuJll^li. C D 3 4 ^tt^TtlflL 

MJia^^iiiJRL/co ^(D^'t.commimt^ m<DiE'^yi---7'y:^-^-ibmiLfz^mu^ 
3^n^. 'wmKi5iif:^GFPm^mM<o^m^^^MLfzo mBmm^k. 

=^^l^tT'C^^S«^«:f^»Ly^:o ^O^. G-CSF (3 0 0//g/kg) «:10B^^ 
T^^LfZo G-CSF^#mi 0 B^ci5^t^*ffi'MWM^i^ 
5tJflL^/«#filS^X'*lw^3 0,0 0 0 Cbv^T'ifeO. Mli^^tL^^^^/c (016) o 

[0 0 4 51 

^-ikusL^mmm^ mm.) t^w^m^ t^m.) iz<>\,>x^ G-csFi£# m 

•f^ #-3tJflLM»=lfi^t-i3V>T^>.. G-C S F^-^tcJ; 

/Co 

[0 0 4 6] 

. (PROGEN BIOTECHNIK GMBHtt^> cat. No. GP53) ^r^V^T^fe^^fe 

hflfzo IMOGFP l^^it JfiL^^fl&>5^''C-^«^* is V> T ^« t T V> i h tS^HJ lb 

[0 0 4 7] 

^hK. ^-^m.^mmmmmt^'Wumm.mz^^^^r^ G-csFS:-^:s.<y''#^s-^o 
j^'^tc:fc3ttsGFPiitem^*«^i tmmi>zLxm^Li-z mi 9) o ^#it^m 

^0*55: e>r. M--T&iSD.^Bm^Mmz^^^Xi>. G-CSF^-^KX^m^KGFFm 
[0 0 4 8] 

#-iiJfiLf^,m#W^'G-C S F^#L/:m^o:&'C^M©>^-^COV>T1K'C^^^T^^^- 
>mi^'S:m\^^Xf^mk^'t^ofz (02 0) o GFP^ttM36«7^'^->'l^ti^*oT 

[0 0 4 9] 

±IB|li&'CT 1 S.1^2 »C:J3V^T. mmiW-^±SEMXmLtZo AN 
OVAtwj: J5#muyi:o MfiSS^t G-C S FS#S^i: <^JfctK»i. log-rank^^t±>^ 
9> h U ^ *Fisher<^#aJtl5t^5e'C^To/:o p < 0 . 0 5 i^^t L/co 
[it^±OflJM^tltt] 
[0 0 5 0] 
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II1I3 1 't-^mUMi^m^k. G-C S F'Sr 1 0 0ra-&Ti£#L/c-^'?^ (G-CSFl^ 



o 



^^1-^77Tab*o jE-^S^. G-CSFS#S^ (10 0// g/k g) S.?^ 

G-CSFS#S^ (3 0 Oa' g/k g) Ofg:^?:7]^-ro 

[[161 ^iL^®«^<'^mm6 0B*3tt*. i£^«5K«#t^Mi-^G-CSFS#<^^Jj 
m«r^i-i5^7 7-r-*-2.o ;£:i^?>^ JEW, G-CSFS^S^ (1 0 0;" g/k g) 
r/G-CS F^^S^ (3 0 0 g/k g) <^^*«r7Ki-o , 

[I17-al ^L^^«S<«^6 0 Btd^feltSMRSS^ 25. G - C S F ( 

<^.|:^Sii:£'L^^MWifM^-•=>v>"^(7)T•9-*>'^'fei2it?^fe;|)o W 

[H 7 - b ] 'mm.Mi'fmk 6 0 B It * G - C S F^-^^<^^C^Iii:£'U^^fei*®f® 

[US] 'L^IS««m<75*0.'±^V--f-M^^¥*-C*So (a) {il^S^m. (b) 
{iW.^t::i5»t-&'£.>^S^^. (c) (i G - C S F J^-^®^ ( 1 0 0 g/ k g) 2'L^ 

g5Mm*^1-o (d) liL a c-z yyy^^^^=-y ^-^^^i^G-CSFi^^ 

(1 0 0 fi g/k g) Lf>:JiF'&<^'C-^®^**^1"o_ 

[mill 'mm.mM.i> (vwf) ifL#=srffiv^-c^&^^ 

P I tdJ: i^^fe^tL/c^, #fe{±vWF*^i-o 

[HI 21 ^T^^=->^i^^^^^x-^^m'&i'fzt^<Dmmmw-M 

[nisi 'L^^Mm'Sr. m7^^=^>^i^^m\'^Xf^^^^\.fz}i^m 

v> -C^&^^fe t ^ oiim^¥*-eab * o_ii:fe{i G F P mm&B.. Wfeti D A 
[0151 G - C S F^^'^<D'i^mm&m^^if^G F P liFl4moa«SU<^)SiJ'&«: 
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^^^'"( + ) , fUtG-CSFtm^^ (-) 'SrTiNi-o ^^^^ 
Ltzt^ <?5^m-^C V— ^f-Mm^¥*-e^ o_m^li G F P Rl^fla. Wfet* DAP 

im 1 9 1 ^'tii#fii^:5. w-7tJfiL^*fflwms^t-*3*t * G F p Wii^mmmi^M-r 

G- c s Fi£-^<^^**^t"^^v 7t?fe^o 

o ii^fe(±GFP^ttm. WfeiiDAP I 0^'fe$*^:^>:^> ^fetiT^^ ^ ^Sr 
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(%) 

b 

80 1 * • P<0.01 

* m 

70 H 




^fSiP 100 300 

G-CSFlg#l¥ 
(/ig/kg) 

me} 

(mm) , * :P<0-01 




MSiSf 100 300 
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